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Thus (32), (33), (36) constitute the complete solution of the problem proposed; and show how the initial concentration at u = a passes gradually into the steady state when t' = oo . In the early stages of the process
to which the factor N/^/TT may be applied, when it is desired to represent that the whole number of masses is N. It appears that during the whole process the law of distribution is in a sense maintained, the only changes being in the value of u round which the grouping takes place, and in the degree of concentration about that value.
There will now be no difficulty in framing the expression applicable to an arbitrary initial distribution of velocity among the masses. For this purpose we need only multiply (33) by % (a) cZa, and integrate over the necessary range. Thus
+                                                                 (38)
<f> being given, as usual, by (32). The limits for a are taken + oo ; but we must not forget that the restriction upon the magnitude of u requires that X («) shall be sensible only for values of u small in comparison with v.
When tf is small* we have from (38),
/(*   ) = -j    _da X (a) «-<—»*«' = VTT . x (u} ultimately ; so that
*<«>-£ /<«•<»•
Accordingly the required solution expressing the distribution of velocity at if in terms of that which obtains when t' — 0, is
«, 0) Exp { - $ (u - ae-^J] ....... (39)
We may verify this by supposing that f(u, 0) = e~hu*, representing the steady state. The integration of (39) then shows that
f(u, t') = <r** as of course should be.
An example of more interest is obtained by supposing that initially
/(t*,0)-6r*'*;  .............................. (40)
that is, that the velocities are in the state which would be a steady state under the action of projectiles moving with an energy different from the actual energy. In this case we find from (32), (39),of the form
